Study objective-The aim was to replicate, in a non-metropolitan area, a study by Curtis based on data from
significantly improved the prediction of the enumeration district being above or below the sample median to any of the six dimensions of the profile.
Setting-The survey involved households in 10 electoral wards in Colchester and Clacton, Essex, United Kingdom, in 1988. Participants-A systematic sample of 200 persons was drawn from the electoral register in each of 10 Conclusions-Apart from chance variation, there are two possible explanations for this finding. The measures of deprivation may be valid in London but not elsewhere; or there may be a true difference between cities and towns in the effect that deprivation has on subjective health. J Epidemiol Community Health 1992; 46: 543-546 The relationship between deprivation and health is of obvious importance to the practice of public health. The validity of various measures of deprivation, particularly when used for resource allocation, has however been debated'-5; as have the merits of different subjective measures of health. 6 In a recent paper, 7 Curtis was able to demonstrate a relationship between self reported health and neighbourhood deprivation. This study was based in London and used the Nottingham health profile8 to measure health, and the Jarman score9 (assigned by enumeration district of residence) to characterise deprivation. Whatever the theoretical arguments, therefore, it seems that empirically the Jarman score can, in London at least, be used to predict how people will rate their health. This finding is of considerable importance to health authorities wishing to assess levels ofhealth across an entire resident population but unable to afford comprehensive surveys. Curtis's result, if generalisable, means that census data (which are of course available for the entire resident population in all health districts) can be used as a proxy for health information.
On the other hand it may be that Curtis's finding is only valid in London. There may for example be a difference between metropolitan and other areas in the relationship between social deprivation and health. I have therefore repeated Curtis's methodology, using data from a survey conducted in a non-metropolitan part of south east England. In particular, I have used the same measures of health (the Nottingham health profile) and neighbourhood deprivation (Jarman score assigned by enumeration district). Because of the criticism that the Jarman score is London biased, I have also used Townsend's score5 to characterise deprivation.
Methods
The data examined were collected during a questionnaire survey of 10 electoral wards in the health district of North East Essex during 1988; the survey was designed to examine the relationship between mortality and self rated health at electoral ward level. All electoral wards in North East Essex were ranked by standardised mortality ratio, using all cause all age mortality during the period [1981] [1982] [1983] [1984] [1985] [1986] , and within each decile of the distribution the largest ward was selected for survey. These 10 wards lay within the towns of Colchester and Clacton. (One further ward was included in the survey because of its very low standardised mortality ratio, but results from this small rural ward are not included in the present analysis.)
A sample of 200 names in each ward was selected from the electoral register, using a systematic sample with a random start point; to this sample was mailed the Nottingham health profile (part I only). Non-responders after one postal reminder were visited and the health profile administered by experienced interviewers.
In the present analysis, respondents have been assigned Jarman and Townsend deprivation scores relative to the 640 enumeration districts of North East Essex according to that of their full post code. The survey results were aggregated to enumeration district level, using the mean for age, sex (coded as 1 for males, 2 for females), and each of the six Nottingham health profile dimensions.
Multiple logistic regression was then carried out using SPSS/PC V3-1 to assess whether deprivation scores provided additional explanation, significant at the 5% level of probability, of response to each of the six dimensions of the Nottingham health profile after inclusion in the equation of mean age and mean sex score for the respondents in the enumeration district as continuous variables. The effect of including a dummy variable for town (Colchester or Clacton) was also explored. Analysis was based on the enumeration district as the unit of analysis because density of sampling meant that there was a median of nine respondents per enumeration district (range 1 to 28), with each respondent in the district being characterised by the same Jarman score. The mean Nottingham health profile scores of the enumeration districts on each dim- Individual morbidity and neighbourhood deprivation factor of exp(0 08), that is by a factor of 1-09 or 9%. To set this in context, the median score for mobility in this sample of enumeration districts was 4 48; a positive response to the Nottingham health profile item "I find it hard to reach for things" attracts a score of 9 3 on the mobility scale.
Discussion
The purpose of this study was to see if Curtis's findings7 could be replicated in North East Essex. Using data from three areas of London (Tower Hamlets, Victoria, and Redbridge), she found that the Jarman score contributed significantly to the prediction of response to the Nottingham health profile, and concluded that the Jarman index might provide an useful surrogate indicator to estimate morbidity. This finding was not replicated in the present study of data from North East Essex. The same measures of morbidity (the Nottingham health profile) and deprivation (Jarman score assigned by enumeration district) were used in the two studies, and similar statistical analysis (multiple logistic regression inclusive of age and sex).
There are three possible explanations for the differing results of the two studies. Firstly, the methodology, and in particular the measure of deprivation, may be valid in London but not in Essex. Alternatively there may be a genuine difference between cities and towns in the effect that deprivation has on subjective health. Finally the difference may simply be due to chance: a true relationship not detected in this sample, or a null relationship falsely rejected on the evidence of Curtis's sample.
Let us consider first the methodological questions, which relate mostly to the use ofdeprivation scores. Curtis was careful to note that the Jarman score was "most likely to be effective in areas where sociodemographic profiles of the local population are highly contrasting". This raises the question of whether the present study looked at a more homogeneous population with little contrast in sociodemographic variables. I calculated Jarman scores relative to all North East Essex enumeration districts, and these scores cannot be compared directly with the scores in Curtis's paper (based on all enumeration districts in Greater London). The extent of contrast between enumeration districts in my study can be judged from the indicators which go to make up the Jarman score, and as noted the interquartile range was, for example, from 16% to 11.8% of elderly living alone and from 1200% to 1.7% of overcrowded households, though with lesser variation in other elements of the score.
The Jarman score was developed7 from a questionnaire survey of a sample of general medical practitioners in London, and was designed to examine workload, not morbidity. The theoretical basis of the score, the uses to which it has been put, and its relevance outside London, have been heavily criticised.1-5 It could be argued that the present study merely adds to this weight of criticism by demonstrating that the Jarman score is able to predict morbidity in London but not in North East Essex. On the other hand Townsend's score performed no better as a predictor of response to five of the six Nottingham health profile dimensions, even though Townsend constructed his score specifically to overcome the theoretical weakness and London bias of Jarman's index.5 Furthermore Jarman and Townsend scores do correlate, in ecological studies at health authority and electoral ward level, with measures of health in areas other than London.5 10 On balance therefore I do not think that the negative finding of the present study is due to the use of measures of deprivation which are valid only in London, though this does remain a possibility.
There are some methodological problems with using the enumeration district as the unit for the deprivation score. Neither Jarman nor Townsend intended their scores for use at enumeration district level, where numerators for each component of the score are typically no more than 10-20 people. The accuracy of matching from postcode to enumeration district has also been doubted." Small numerators and inaccurate matching of post code to enumeration district would tend to obscure any relationship with enumeration district based scoring systems, and thus might account for the negative results of the present study. On the other hand the deprivation score of some larger unit (such as the electoral ward) may not characterise an individual's social environment very accurately if there are great contrasts within the ward. Furthermore any problems arising from the use of enumeration districts should be common to both studies and are thus unlikely to account for the difference in results.
Any census based measure becomes increasingly inaccurate or invalid with the passage of time, particularly if the character of a neighbourhood changes dramatically through redevelopment or "gentrification". The fieldwork for the Curtis study took place in 1982 and 1984; and for the present study in 1988. Although there has been a steady increase in population in Colchester and Clacton since 1981, the character of the 10 electoral wards from which the respondents were drawn has not changed substantially, so that their relative ranking-and thus Jarman score-may not have changed much between 1981 and 1988. It is however impossible to be certain of this point, and clearly Curtis's study will have characterised more accurately neighbourhood conditions at the time ofinterview for morbidity.
There are, then, several problems associated with the measurement of deprivation, and it is a matter of judgement whether or not they account for the difference between Curtis's findings and mine. What about the measurement ofmorbidity? The Nottingham health profile has come to be regarded as too insensitive to minor degrees of morbidity, even though it was developed for use in general population surveys, and it remains the best validated and most widely used instrument for general assessment of self rated health in United Kingdom populations. The Nottingham health profile was adequately sensitive for Curtis's study, and overall levels of morbidity as judged by this instrument were similar in the two studies, so that comparability between the two studies in measurement of morbidity should be good. Curtis's data were obtained entirely by household interview, and those in the present study by a combination of postal response and household interview, but the Nottingham health profile is designed for administration by either mode and there appears to be no systematic bias between different modes (EG Jessop, unpublished observations).
If we accept that the difference between the two studies is one of substance and not merely one of validity, what are the implications? The relationship between deprivation and health may genuinely be different in towns and cities. There is not space to explore this theme fully here, but if, as seems almost self evident, city life is different from life in a small town, it would not be surprising if the components of well being were also different in the two settings. The nexus between the social environment and an individual's health is his or her psychological wellbeing; and if deprivation is associated with morbidity in the city it may be simply that city dwellers are less resilient in the face of adversity. Such concepts are nebulous and difficult to study quantitatively, but they may be what gives rise to geographical differences in the relationship between deprivation (as we measure it) and health.
Either way Curtis's conclusion that the Jarman score may provide a useful surrogate indicator to estimate morbidity cannot be generalised; further work is required to define the geographical and social settings for which this conclusion is true. This is bad news for departments of public health in the National Health Service which, because of their responsibilities, need information on morbidity (not included in the census) about a complete resident population (which only a census provides).
More generally, this study adds further weight to the arguments against using census based deprivation scores as a proxy for health need in resource allocation formulas.
